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I.  SUMMARY  OF  WORK  ACCOMPLISHED 


Our  research  on  the  kinetics  of  defects  in  melt-grown  CaAs  involved 
crystal  growth  experiments  and  post-growth  treatments  of  crystals  combined 
with  extensive  characterization  of  electronic  properties  related  to  defects. 

In  our  crystal  growth  experiments  we  used  an  especially  constructed 
Czoc'nralski-type  puller  equipped  with  a  vertical  magnetic  field  for  the 
growth  of  GaAs  under  conditions  of  suppressed  convection.  We  have  identified 
for  the  first  time  a  beneficial  effect  of  the  magnetic  field  on  the  compen¬ 
sation  ratio  and  electron  mobility  (Ref.  1). 

Experiments  on  doping  with  oxygen  isotope  of  GaAs  crystals  grown 

by  the  Horizontal  Bridgman  technique  have  revealed  an  anomalous  silicon  seg¬ 
regation  behavior  governed  by  chemical  reactions  in  a  closed  growth  ampul 
rather  than  standard  impurity  distribution  during  the  solidification  (Refs. 

2  and  3) . 

Experiments  on  fast  growth  of  GaAs  by  the  LEC  technique  using  pulling  rates 
of  up  to  2  inch/h  shewed  a  significant  decrease  cf  EL2  concentration  with 
increasing  the  pulling  rate.  We  have  shown  that  this  effect  originates  from, 
fast  cooling  cf  the  crystal  grown  under  high  pulling  rates  (Ref.  i). 
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GaAs  Growth  in  a  Magnetic  Field 

A  series  of  GaAs  crystals  were  grown  in  our  laboratory  using  the  LEC 
apparatus  with  a  magnetic  field  parallel  to  the  crystal  growth  axis.  As 
shown  in  Fig.  1,  the  portion  of  the  crystal  grown  without  a  magnetic  field 
exhibits  pronounced  striations  revealed  by  "depth  profiling"  of  different  ini  Iv 
etched  crystals  and  by  cathodoluminescenee  scanning.  The  magnitude  of  inhomo¬ 
geneities  decreased  with  increasing  magnetic  field. 

The  effect  of  a  magnetic  field  on  the  macroscopic  properties  of  LEC 
GaAs  are  summarized  in  Table  I,  and  they  are  also  presented  in  Fig.  2.  It 
is  evident  that  portions  of  GaAs  grown  in  a  magnetic  field  of  3500  Oe  have 
higher  mobility  values  and  lower  compensation  ratios  than  those  grown  without 
a  magnetic  field. 

The  results  of  a  magnetic  field  on  GaAs  properties  established  in  the 
course  of  this  study  will  be  discussed  extensively  in  a  P’n.D.  thesis  (Ref.  1) 
currently  under  preparation. 
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TABLE  I 


Effect  of  Magnetic  Field  on 
Properties  of  LEC-GaAs 


Magnetic 

Field 

Electron 

Mobility 

0 

Electron 

Concentration 

_  o 

Compensation 

(Oe) 

( cm" /Vs ) 

( cm.  ) 

Ratio 

These  results  showed  that  oxygen  and  silicon  incorporation  during 


GaAs  growth  is  controlled  by  the  chemical  eqilibrium  rather  than  by  standard 
impurity  distribution  during  solidification.  The  results  outlined  above 
are  currently  being  prepared  for  publication  (Ref.  3). 

Deformation-Induced  Defects  in  GaAs 

We  have  completed  a  detailed  study  of  the  effects  of  plastic  deformation 
on  electrical  and  optical  propetties  of  GaAs.  Employing  DLTS  we  have  found  no 
appreciable  increase  in  the  concentration  of  the  main  deep  donor  EL2  (see  Fig.  3) 
However,  we  have  also  found  (using  optical  DLTS)  deformation-introduced 
hole  traps  of  an  activation  energy  E^  +  0.45  eV  (see  Fig.  4).  These  hole 
traps  act  as  acceptor  levels  and  they  are  responsible  for  the  removal  of  free 
electrons  upon  plastic  deformation.  Detailed  results  of  this  study  will  be 
presented  in  a  forthcoming  publication  (Ref.  6). 
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